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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a phase-shift 

circuit in which reduction of the phase-shift error of 

the phase shift circuit in easy that changes passing 

phase of a transmitting signal, operating in a 

microwave or millimeter^wave band. ao 

SOLUTION: A phase-shift circuit 30 changes passing ,jL 

phase of transmitting signals between a first 

microstrip line 16 and a second microstrip line 17. A 

capacitor 32 is placed between the first microstrip s - 

line 16 and the second microstrip line 17. Field-effect 
transistors 38 and 40 are formed on both sides of a 
capacitor 32, being provided with drain electrodes 42 
and 44 which are in continuity to the first microstrip 
line 16 and drain electrodes 46 and 48 which are in 
continuity to the second microstrip line 17, 
respectively. 
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[0 0 3 6] JgC x ^hU^7««:3 4, 3 6tf+«-lC ! 
SV^C«ttl«> SBlFET3 843<fcW^2FET4 ! 

oimic*>Kmkzixtzm'&^ -t^t>%, ^i©« ; 

4, 36^e.SltSB§, -Tftto*^ •XHJf7*«tt3 
[00 3 7] d ©fc»x *SIJEJgffi©^ffl®S& 3 0 1: i ; 

tfT* ? S . tifeo t > *HM^^©^tilMlSS 3 0 t«tn 

[0 0 3 8] hC5T\ ±B©*«»»C*V^Ttt^ * 1 
WM6«12±t|^fflllltt30**a-r5 j e> M J'>s'^ : 
#lii^fflUT^^^.* s ^ #fSWtti*lC»SS*l5*© 

Eg-rSx-f ^7 U- h«ji£.fcoTfc|!^©3!>£&f#£ 

[0 0 3 9] Sfcx ±Effl*WBllC*y>Ttt, 
5/^3 2©M{iK:2^©S#^*h7>^^3 8, 4 

^32 fc^Tmi^m b 5 > 9 * 1 "3* Ufa*"* - 

1 0 0 4 0 1 iJ?l 2 b"^*^ ' 

w©iyfi©^2t:'o^taiiM-r5. ^2 a, **w© 1 

3«|©»»2©S«fflliB6 2©«aH*wt-. ft. H2 I 
^ci5V^T^ ±§B01C^-r«J5E^i:l5l-©^SB^ ' 
■3Wrtt».H-©«WftN-bT.*©.»W**«*fctt«. ! 

[0 04 1] *^fl0&S©^ffl@Bl 6 2 tt x .K 1 ©v-f 
7 D7. b 'J '5 7« 1 6 i:»2©V-f b U 

K17k©IHC, ^As-^tf^jU**^**.** 
d^TV>5. -f >^-9*-f i?^;i/^r+^i/^ 6 4{±, tft 
»OJSl©^h'Jfrai»6 6fc, ffiSSf©^2©^h'J 

[0 0 4 2] ^l©^b';^7-*^6 6l±, ^lFET | 
38*i^2FET40©^-bffi?5 4, 5 6 fcft ; 
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by y7#ffl 4Cg^£tlT^S. -15, ft 2© 
ftlFET3 8£«fctfft2FE 
T4 0©V-^«?5 8, e0k.%CZYVv791tl 

6 6, 6 8tt, PW>«B4 2, 4 4-*>7-*Sffi4 
6, 4 8i:¥frfc> BrfcHHSfcttTaECEBSnT 

[0 0 4 3] &tc£HJ£B!§©?£ffl!51S86 2®»ft*Sl 

m+s. *wttfi»#*4WMHR 1 2±©x > y 

vTWB 1 6 ££58bTft 1 F E T 3 8*5<fc tFSB 2 F E 
T40©KW >«?54, 56, £<fctf, -f >£^£ 
6 4©% 1©* h 'J y7a*ft 6jLjC 

aatt*. 

[0 0 4 4] ft'lFET3 8£<fctfft2FET4 0#« 

fc*>tt»-c*s»^ fti©#<§#ns;* 
jgi©v>f ^D^hu»rw8i e*e 

•1-5««*fi9tt, £Cft 1 F E T 3 8 & £im 2 F 
ET4 05fc^UTXh';f 5C£3i$tlS. * 

h y 9 79ft 1 5C««b;felW(*«*HU Sift, ft 2 

[0 0 4 5] ftl FET3 8*>J;tf^ 2 F ET 4 
0#&K*7tt®T-ii&£»1§i\ 1-fcfct>, ft2©#<§# 
SaiShT^8t& t ftl FET3 8£«fctfft2FET 
4 0tt#t*-*-^^4:tT«M|-r*. «oT^ £©» 

15, ftlFET3 8*5<fcVft2FET4 0©^£*-W^ 
^**a»Ufc«lx »2<DT<f ^DXhU 7 

2 ©ttfcfcfM-. 
[0 0 4 6] «LtCjj*bfe*-5C% *^fSJBJS©^*ilHl 
S&6 2£,fcfti£, ftlFET3 8i5J;U t ft2FET4 0 
<fe*SMW*;:i:CJ:!K ft l©tt!gi:ft2©tt<§i: 
ft 1 ©««#*££ ftTV> 
ft2©tt^* J Ha^fitv^S^i:T-a:> iS 

SS10HJ;n«, ft i F ET 3 8i5<fctFft 2 FE T 4 0 

[0 047] #*MM©&*S[e]S& 6 2 -f > 

>-x-f**;i/*-W^*6 4tt, ftl*5<ttFft2©X 

HJ*7Wt6 6, 6 8 Ci 9i»£*Jfc:ft 1 *fcfcfcft 2 
©7^D7hij978!516, 1 7 CSfflESiVC^ 

-r&t>*>, *saBB»©»«@BiiBWS i e , 1 

h y y 7g&£tf-rs z ttt < ifflSWKft l £ .fctfft 2 
©^On*h'J yTSISSl 6, 1 7C«ttS;ffCV> 

[0 048] ±!3©gffi££ «tn«, -f 5?** 



*-wv>* 6 4 tft i ^.tvft 2©v>< ^n* h y 97 
Sg£Si6, l it.aWDG&'iyy* 

Z<m\tZZt#X-Z?>tniZ. ftlFET3 8i><fc 
Vft2FET4 0* t *>ttS8T-fe5l&&ce^©«ai« 

i:#T-g£. ;:©£», *?BB£8©&|gllB6 2C«t 
*ltt»ffi«R3S **»fcft * - ^ § 5 . 
[0 0 4 9] tZZt, ±E©SaB&SK:*^"CHu -f 
x-f &#)WrKi'*3 2©WJlC2o©m^ 
Sh5>^;**3 8, 4 0*^fiE1-SCi:i:U-CV>5 

|gi2©siioic, -o^-^-f 3 2t 
m^xm^M h 7 > V7, $ £ 1 o£ ttJ&J5£-f S d i: i: 

[0 0 5 0]gfii££3£l|3. E3S#MbT, * 

T, ±BH2fcw**J*^fcH-©«£C"3V v tB:H 

[0 0 5 1] gf3"iis *HJS^^©^ffllHlK7 0©fl|j£ 
m%7fit. J£fflllS& 7 0 fct .ft 1 ®"5"f h U 
»1 4 iift 2 ©T-f ^ h y «^7^1ES1 5£:©IS£ 

i?^;i/^r+/V>^ 7 2 tt, ^ h 'J -J'T'tft 1 4 

c«i«ja«*n*«»©* i ©^ h y vtwk-i 4 
rmw 1 5 tctt^«EiK$tissa©ft 2 ©* h 

[0 0 5 2] **JS^^ffl^li[HlS&7.0a:, y$-=r 
4 *J*fr**W9 7 2 3ft 1 ©^ h 0 
7 4i5J;tfft2©^by •y7'»<*7 6tf. ftlFET3 
8*5bttfft2FET4 0©KU-f >§ffi4 2, 44i5«t 
W-^mS4 6, 4 8fcttbTftV^jftt1«»**bT 

[0 0 5 3] -fV^-x-f y^^*+^^7 2lCiJV> 
Ttt, ftl^«fcO t ft2©^hy^r«(*7 4, 7 6tf^ 

©«fi£t iiitf, ft i fcitfft 2 ©x h y v ymm 

4, 7 e©*^*!^?^*:^ -f>^-r-fi'^l' 
^r+;v>^7 2t^§ft§fiS#^.3C:.i:* J Tf 5. ^ 
. ffllB 7 0*««4t ftl*«ta t ft2©v^f 
^□^h'J 5/7*^1 6, 1 7©MtSfi$tlS=f-^^ 

*HJ£^!i©^isiMiK7 o t ±mm 2 C^f^ 

fflESI 6 2 C*f bT^fflS©^i6H*l£*1"S C i:* 5 

[0 0 5 4] t:5t-, ±B©SOS»»fc*v^ttt, -f 
>£— x-f ^^^l/^V^^^ 7 2fflilffl!lt:2o©^^) 
Sh7>i?X^3 8, 4 0 4^t*di:i:bT^5 

^ *«witcixciBa*iisfe©-ctt«:<, 

«12©*®t, -i y*-?* 2t 
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[0055] gmom*. *c, ®4%&mbT*m 

W©**©JB»4Co^TSWrrs. A H4fcj3V> 
T, ±1301735 3 C^tllJfjW^fcH-OflWWcov^ 

[0 0 5 6] 04 tt, *^©HIS©^4©^ffl|llES 

7 8©*«H***. 44Bt£S©?ffillR7 8tt, ft 
' l*J:tF*2©v^D;*MJv7«»i6, 17©H 

CJSl©«JMft*h5>^*- (»T, ftlFETfcffc 
t) SOtiilWS. ££, &«§7 8tt, ft I* 
«fctFft2©T<£07hys>7 , IIB16, 1 7 fcMA/ 
T, ft2FET8243«klFft3FET84& 

[0 0 5 7] ftl713ift3FET8 0~8 4tt, -eft* 
ft, «R©FW>f«8 6~9 0, «»©V-7«fii 
9 2~9 6, tStV, «&©?- h®gi9 8~ 1 0 2 « 
«S*TV>5. ftl75Mft3FET8 0~84li, y-h 
SS9 8~1 0 2fc#LT, KM >SS8 6~9 0t3 

£&*)*>tf.mttt%. ftl7JMft3FET80~84 
It, *>ft®£2tlZZk.C£i)m2fmW.l&tiZZ. 
[0 0 5 8] Jjfc, ftl#Mft3FET80~86tt, 
7-h«£9 8~1 0 2t*fLT, FW >8&8 6~ 
9 0t5ttfv-7mH9 2~9 6CJtl/tffiH«E*8l 
i0fSCi:ti!)*7tt)ii:ai6. ftl7}Mft3FET 

8 0 ~ 8 6 ti, 4-7«Sj:$nsci:CJ:i)SBEmfett 

[0 0 5 9] *Hffi^®©^ffl0SS7 8 It, ft 1 OT-f 

* n* h y s> i 6 fc*ar «ft i <om* v u » 

7#ftl0 4i:, ft2©v^D7hyy7lSS&l 7 i: 
«a*5ft2©£jl7 K i; vTVftl 0 6 h£H*T^ 
S. »l*J:lF«2CD*a^hy»7tW*10 4, 10 
6tt> WffllttCRIt&fiT^S. 
[0 0 6 0] SI FET8 0GFWVM8 6, tit 
IF, ft2FET8 24>'PW>tt8 8 It, #Cftl© 

&M7 h y »ti» i o 4 c«a«snT^s. * fc, ft 

lFET8 0©V-7«8i9 2, jfcitf, ft3FET8 
4CV-7W9 6 It, &Cft 2 ©&«7 h ij 9 7m& 
1 0 6CSaH#iiTV^*. SC, ft2FET8 2©7- 
7fffi94, £ttF, ft3FET8 4©KL"f >®H9 
Oft, **i«U 7-748?! 0.8*-fcttKU-f 

i loc'KaiafftTvv*. 

[0 0 6 1] *£fflgS©&ffi§|B 7 8 fctJUT, ft 2 
F E T 8 2 It, ftl©£*7by97-£ttl 04C*fL 
T, »lFET8.0©fi^C#J«S*lTV>8. fttt < 
t, ft3©FET84li, ft2©£iil7byy7gftl 
0 6 bTft 1 F E T 8 0 OfiStMCJ&fcSftTH 
5. ft2£tVft3FET8 2, 8 4 It, 

fflftfcftlii.fctFft2©&fi;Uy 97-$ftl 0 4, 1 



0 6T»*JxS«SK!>#mcjB«$#iT^S. 
[0 0 6 2] ±§3©«j3cCt*Ui, ftlFET8 0fcft 
.2FET8 2fc*ftl©8a*HJ*:**fl;l 0 4tCg> 
fro, ftlFET80i:ft3FET84i:£ft 
2 ©£«7 h 'J y T^ft 1 0 6 ft 2 F 

ET8 2©V-7Sg?l 0 8*:, ft3FET 1 1 OfflV 

[0 0 6 3] ft2FET8 2©7-7Sg?l 0 8t, ft 
3FET84CFH >*S?1 1 Ofclt, m«©m^ft 

*rr**h.y 1 2*«^$nws. 7h 

U sr^aW 1 1 2 It, 1 2 t, ^©Sffl©J6 

SWfcfcftlcftS©^ *07by vTtUtl I4fcj&s 
1-5. 

[0 0 6 4] *C*HffiJBS©i^ifi®K7 8©ftfls*K 
Wt*. ^tm#*«tt£« 1 2 ±©7 b U 
ft 1 4 fcA*t5 1, -€©M^ltft 1 ©v^f £ D7 b ij 
9 TWk 1 6 L t ft 1 ©£S7 h >J 9 7*«ft 1 0 

4icnats. 

[0 0 6 5] ^lFET8 2tf^>^ffiT-fe»), 
M52*tlFS3FET8 2, 8 4#*7ttllT?j&5S 

ftflTSttiSl FET8 OS^tTXhU vriSftl 5C 

7BS&1 7$a-pTffl^^il5. WT, MSIM 

[0 0 6 6] JSlFET8 0*«*7tt«T»9, 
S2t5t;tFSB3FET8 2, 84*s^>tt®TS 

ss^, i ©v^f 7 d 7 > y r^ft i 7 * fcjg-f 5 

WS*fll*tts ft2FET82, j63©v**D2H> 
f7MKl 14, t5«ttF, ft3FET84SjioT7h 

<W±B©m-C&i3*i3ttS** 2 ©WifclW". 
[0 0 6 7] W±(r^tfct5t:, *HSfijg«©^ffii 
K7 8tCttLli, »1.75SJB3FET80~84*aa 
CMfltSCfcCiD, jSl©«UBi:»2©«UBj:««i 

^t, ft2©ttffi*s||l$^^TV^i.S•&i:T•{t, jgffl?SS 
fif^A 5 , SUft 3 ©•v'f ^ D7 h y -y 1 14^« 
■ lt«fiUI©Jia*«BS8B«-i» -c:©fc«), ^ifflUSS 
7 8(C£fttf, ■ J81 73Sft3FET8 0~8 4^a^(C 
SiWtSritttD, Bfa©»«*ft«4*#*ii:# 

[0 0 6 8] *HJBB^©^ffi@8S7 8 Ci5^^T, 16 1 
73Mft3FET8 0~8 4lt, ft 1 * fctttg 2©ftii7 
h»;y^W:1.0-4, 10 6CJ:!), B»fl«jCJ|l*& 
(tft2©v^^D7hy^7-^Kl 6, 17lC^SI^ix 
TV^. 3©feJi>, WiH»7 8C*v^TB:, ftltst 

iFft 2 ©tt»©M*ic*v^T &m®.m^<DffiMim 
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[0 0 6 9] #|«J§©l£tBllSS7 
BU &2£<fcO*3FET8 2, 8 4£, #C*l*fc 
tt»2©#»>lhy»7»*10 4, 10 6C»l/C* 

lFETSoofawicjEawickTv'JiaoT-f* 

D7. h *r*UB 1 1 4©«ftft*-WJ-C*«l/T^ 
5. i£tB[lES7 8CJJWC*3ffl'*'r*n*hy 
ESI 1 4#*Sfc«ft*S*l/tv*3fc* 

f£C<fc*U£, &fflM©i&£36B£*iS<{S&t2>ci:4s 

[0 0 7 0] ±E©*aHB»C*^"CHU » 

2**0*3 FET 8 2, 8 4©5R#fc$S 1 £«fcO* 2 
©&«* b -U 0 4,1 0 6t«**l**«0 

MMcj&eKts^fcfci/tv^**, *^Bj«> emeus 

£3ix-5<fe©T-B:£<, fa*i>-#©FET©&£±§e 
OSDitMU fl&2rCDFET&-±fB©ffi*Sl*3CJ&J$ 
t5£fci:bT*<fcV\> 

[0 07 1] ±fc, ±E©*K*MC*^*tt, 
FET 8 O£04C;fctt*±$CliofegB{aCJ&fiRU 
4>c\ *2£*tfJ83©FET8 2, 8 4 £04 C*tt 

«tt£ftc«e*iis *©*»*<% ^n?.3-o©FE 

T£, 04C4bSta*ft&©ii6S:£fa©(ifi4 J 5>C* 
STS*-5C^fiEUTt> iv. ±f3©*iJ5£CJ;;titf* ^ 
ffililS 7 Sfc.fc&'hSMbtS-fca^ga. 
[0 0 7 2] HS6©ffJ<15. #C, 05£#f*UT#& 
W©SaiW>»»5CoV*TRli§t*. H5C*^ 

H-©ff*fc{*UT*©K8*#**fet^*t*. 
[ o o 7 3 ] m 5 tt, xmrncomMoMm 5 ©^«@is 

1 1 6©M£0£;i*t. *£JBEaB©£fflH» 1 1 6 
BU &173S83FET8 0~84£«;i-tV>&. 
18S1 1 6tt, SS2FET8 2**^3 FET 8 4 4 s 
ftCm*&tt*2©»a*b'J vr*W*10 4, 10 
6fc*tl/t*lFET8 0i:HbllC % t&fr*>, ^2 
SJ:tf»3FET82. 844^ «C»l*At«S2© 
b U * 1 0 4,1 0 6--Ctt*ii***rtC 

^$ntv>5.^c^i©imss«bt^5. 

[0 0 7 4] *fc, #flM£!§©S*8[ll& 1 1 6BU «f 
2FET8 20V-;MM9 4fc % *3FET84fflV 

-*«S9 ofc#, *3©«a^vy vnwti is* 

3C«i7h'j5»7ffl!ll8li, *i*.trF»2©& 

aaby *r3w*i 04, 1 0 e^iiDg^isj&is l 

[0 07 5] gC, #HMJ<£©&*1E!SS U6tt M 



175S^3FET8 0~8 4 4 s , ^ft-etu filrM©i£*I 
«S*UT^*. *1752*3FET80~84C*^ 

**i*h©FET#«jtsi f i/'f >Mi:y-^« 

iflftSSixS. ±l3©y-hfta:, &FET#I1*£:£ 
T©7- b©ftS©«*re**. 
[0 076] &C#2SifiJ&!8©&ffllIK 1 1 6 ©ibf^S 

ttw-rs. *w*fi**«MWMHR 1 2±©* b y »r 

Vftl 4CAftt3i:, *©ffiWt»l©v-f*D;*b 

y ? nas 1 6 lt» 1 ©«a* b y » r«& 1 
o 4 canst s. 

[0 0 77] SlFET82tft>ttI-C^!)> 4>o, 
» 2**0* 3 FET 8 2, 8 4tf;*7tt<iT-fc3t§ 

m©vonaby»r«ai6fte*ts*w 

jfeM^tt* 1 F E T 8 0 b y * r«{* 1 5 C 

feigns, im *oe*tt»2ov>f^D^h';9» 

T^ISl 7*m.^T&t>ZtlZo BIT, itSJi&©^#± 
ia©lg8ST-e«R^nstt^&§l l ©«<§i:W>t. 
[0 0 7 8] ^lFETSOtf^ttltfeS, 
*o % »2*J:t«B3FET8 2, 8 4 

J81©^-f^oxh';yr»»17ftfflBt* 
iMMHB^tt, 3&2FET82, USeASXHJy? 
gftl 1 8, 43<tlP, *3FET84&i-3t^ b 'J s» 

rswt 1 5 ceai#hx i2©^^o^hu 

>y 718881 7 £fl-bT thefts. JWT, itSJIiSfs-ftf 

±ia©igiST-eie^nstt^4^ 2 ©tts^t. 

[0 0 7 9] W±fc«l/fcJ:3C» **6S»®©^ffiH 
g&78C<fcftfc£, »175S»3FET8 0~8 4**13 
£®WtZZt££*). ©*WllFET8 0Saat 
S^l©tt^i:, WW»*2*J:U*3-FET9 4, 9 
6*ailtaSB2©tt3Bi:*«I?)lftA*^i:#"eS*- 
S17}M^3FET8 0~8 4tt, 

[0 0 8 0] ^175S^3FET8 0-8 2©^£^rV 

V-RlCZbUmtZZblfiX-gZo *H5£B^C*Va 
t, S|17JM»3FE.T8.0~8 2©yr-K*tt» ±13 
®tt<MilBl 1 6^a©8ftt**fSfttSJ:5C 
-£*v?hJB£;*tiT^5. c©fctt% .*IQKiJ*©fl!J* 
CiiiO, *17JS*3FET8 0~8 4©*4*+^ 

fflfi*«^tSflS^fflfi©^ffiIlBSl 1 6*^at5- 
i:4«-r-g?)o 

[0 0 8 1] *HffiJf^©^IS0S 1 1 6 CiS^T, * 
1^S^3FET8 0~8 4tt, ^lSfcB:^2©tta 

^ h y yymfoi o 4, 1 0 6cj:5, tt^wc^i* 
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&tt»2©v4*D*b'J vTWSl 6, 17lCg?M$ 
*iTV>*. ;:©&©, itffiiaftl 16E*WtHU 811 

**iF»2©*»0finic;6^T*, ee«©^©ses 

SBAic, *©«*©ttffifc*&fc««-**.*£»Il 

tt4j**nfev>. ^fflfcto, *$JBgfi©&f8BB 1 1 

[0 0 8 2] ttc, #!«!?8©&ffl|51g& 1 1 6fc*V> 
TBu ±§3©*tKs ii2:j3<fctf#S3FET8 2, 8 4# 

#c»i*irrt82ffl«jticbu»r»»i0 4, 10 

[0 0 8 3] KC, *l»SS©gfflI§S& 1 1 6 C*JV> 
Tfct> ±I3©*D<, »2*itf*3FET82, 8 4# 
»3©#»*bU 1 8*4bbT««;S*lTV> 
5. JS3©8»aby*7*K*l 18UU H5S:*I*3 
±T*|filSft**lRli:UTV>5. ±IB©«JSfcJ:*itf, 
^l*J;^2©*ii^hU<y7 , ^#1 0 4, 1 0 6JC 
ftSilSIWSrtTf, 82i'.ktf83FET8 2, 8 4© 
Kl/<f>m8 8, 9 0*'«kW-^Sffi9 4, 9 6fc 

[0 0 84] Jg2«j:V£3FET82, 84©^£* 
+/v>*>a©Rj6«Htt, *tl6©l*l/-f >©fii8 
8, 9 0SJ:tfy-**«9 4, 9 6#gVMiif*t< 
feS. Sfcfc* VffiHBl 1 6#«41-S»«*(0IB3£« 
HtiU Sg2:fc<fctf!g3FET8 2, 8 4 ©*£* + /< * 
*>X©i^^B#£Wiif*g<&3. C©fe®v * 

mimmo&mmm 1 1 6 iss©^s<b*ia 

5^ »ffl*©afi^H**8<««-r 

So 

[0 0 8 5] tC5T\ ±EOWBKJiC*V^Ttt, Ml 

2 ©ttsc£^TSfflttffi*#ra-f sees* 2 *<t 

t«|3FET8 2, &4-emmtZZ£.£LZ\,y&#. 
*»Wtt, C*xiC|SB£;*iT,3&©T-«ifc<, ±I3©lgSS 
§\ *-© F E T TM*«t* C i: i: bt * 
[0 0 8 6] 

[*«©»*]' C©»l!ttfil±KWtfcJ:-5t«|ia$*i 

[0 0 8 7] M*9tlB*©*MIK:J:tit& 

1 jSilFfS 2 ©V4 * nx b 'J 9 7m&<D?& CEB 

•Bfc^-w^fcSlS.i.a b U *j7mVi-*m<t%z 
b 5 >tt£T-<&5»&£, fa 



[0 0 8 8] ft$iB2ffltt©46i|IK:J:fttt* *-w^>* 

Jgl**im2©v-f *D*b»Jv7*»i:*+^ 
**k*IS.itfH&*-HH:fi<**c:fc*»-i?&4. c© 

[0 0 8 9] H#«3f3«©&l9!K:<k*l«, -f >*-x 

-f zmmtzn 1 2 ©*. b y 

3©fcK), *MBC*fttt % 9ffift©tt£f6Hft*S < 

[0 0 9 0] SfcR«4§B«©ISiP3C.fcft«, **i\*s9 
©PMC» 1 * ±l«S 2 (OWimSk b 5 > * 
**rtv*Sfc»» **i€>**>tt»i:+*;ri:-Cx Mil 
*irF»2©^-f ^D^hyy^RBIH©^ >K-y> 
Xfc+ftfcTlfSCiitfT-tS. -©£», #$8BJ3fc:j; 

[0 0 9 1] 5 IB«©^BJC £fttf , Ml 1 

3 ©sff&is b 7 >s>**©tt»*aaciiirr* c t 

T-> »l©«IMft*h5>S?^**N3*©Sfi»IHSi:3fe 
3!gl©#<ii:, »2*iiF»3©WM!r*h5>s>^ 
*#fc*©»ME»kfcS* 2 ©«»£*« 
k#T-§S. *l©tt«i:»2©tt«i:-ett, 

#iifeft£2:t:iBBi/c, flrecHfesfljifluitfsr 
tizmmcommzmmtz z tvx- § 

[0 0 9 2] MmC^TIt Bl*J;tf^2 

h 5 v y ^ ^ *»» 1 ©«3§* h y <^ {*£ 
^btSI l © *nx b y y 7«UM:ttM$tiT« 
.5, J|tl*J:trtB3©«IM&jRb5>y^*#J| 
2 ©«J1X b y v LT» 2 © ^ DX b »; 

©«!i©M^^^c*5v^T^)> ifeiUiAenefi 

BUS * C ffi«$ * h Z t * S T- § 5 . 

[0093] 6 mmmt ±h&, m 1 ^m^i 

3©«IMWb?>S>X*#Hfa©y-b«**bTl* 
5. C©fett)v Mll75Sfi3©S#»*b7>^^ 

*+/tb^>^CJBHbT, m©«»fc»2©*»i: 

[0094] if^JS 7 !3«©«B^lc JAfck «| 2 ©g|^ 
JSJ^ b 5 > y ^ * itm 1 ©»31X b 'J 9 7-#{*{c2fr bT 

« 2 'awmrn tsttm fix ^ ■ 

5. ±B©«SCJ:nii l »2©«lW(rj|lb5>^^ 
i:»3©«jM&jRb5>j;^^i:©IH^ »4SJ9E©ffi 
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WW 1 1-33 0 36 9 



[0 0 9 5] *ftWC^ttt» ±I3©S&8S£*JE LT 
t©IHCIi#*IS.i!Bf^*0» 3 ©W i'DXhiJ 
y-f^DXh'J* 719K©*$fcg££ffl»©St&fc* , Jffl 

■fiats** ^fcfftts. 

[0 0 9 6] ■»*B8Btt©»WCifttt^ SfS2©m# 
*#,J2 ©#fi* b y » LT» 1 ©«IMft 

*h7>^^©sMfl!icias**itv>s. ±iB©«^ 

®*b7>^x*fc©ISK*§&ffi«£8l&1"*£4:* J 

fc*o 

[0 0 9 7] aj*a9ffi«©«wt«kntf, »2*iW 
is3©aiitjash7>^^^ »i©«iw»*h7> 

[0098] ar^s i o mrnvftwc itiit , * 2 * * 

VH3©«IWWRK5>S?^*#, SBii>itfSB2©ft 
1^ b y *7^fcH&«¥:#l3*#***^©£*>< 
b y 9^»»*^UT«flftSfiT^a.. ±IB©«iiC.fc 
n«> Sg2i5J:^3©S#asf7>y^^Sx 81 
£.tv& 2 ©&&* b y » r»*<Diic»j«-f* 

*2*J:»M^©«JI**b7>y**0l«C«« 

» 2 * itrts 3 ©miMb* 1* 9 fc** 

[0099] 1 1 e«©»hc a 1 43 «t 
if* 2 ©*jmmi b 9 > ^ x*©tt»*a3fc*w-r * 

fcfc**l©tt»fc» *2©«JM(l*b5>5>**:iWS 
^©«i«SS t 5 * 2 ©«ffi i: * W U ft*. 5 C k # * 
§2). !Bli3Jitf*20«JMB*b5>S>a*tt> *tl 
^ixfii^^-b^^btv^o z<Dlttb, *1©# 



1- *ci:#T-t*. 

[0 1 0 0] *fc, *»fl|t*V^Tttx MlS£tfB2 

©«#»* b 7 > s?* * 1 ©&»:* b y » t»» t 

#LT$gl©^"f b'J »7MBt:lftR3ilT$ 
t), fro, »2©ja:*HJv****4U/ 
T»2©v-<^n^by v:nWC:ttR3ftTt>«. - 
©fctt, MU**rfll2©#»©flftfc*lvt* % ffi* 

*»iBtj:*itt, #ffl&iyi£gBCfiats**;:i:# 

[0B©t§#&iWn 

[01] *«WoSdSo»« 1 ©IMIiaBO«lJ«Bnf 
[02] *«W©HJ£©JB!!l2©g!fflE]li&©«ffiB!T- 
[03] *%W©^JK©^ffi3©^ffllHll»©*^0-e 
[0 4 ] #$§BJ§©HJE©^!i 4 ©igffl@S&ffl«BK0T- 
[05] *^©^J6©^5©^tillK©«fiS0T- 
[06] B£#©&;ffl®l&©fllJ£0tfca. 

1 2 14, 15, 34, 3 6 ; 1 1 

2 Xh'JvTVfc 16 Slfflv-f^07hUy7 
@g§, 17 Jg2©V^^O^b'Jf TBSS, 
30;62;70;78;116 igtBHSSs 3„2 ; . 

jUgST?* 38; 80 ^ 1 ©&#£&* b 5 > 
(ilFET) , 4 0 ; 8 2 % 2 ©S#a 
Sh7>-^^ (S2FET), 4 2, 4 4; 8 
6,8 8,9 0 YV4>nm, 4 6,4 8;9 
2, 9 4, 9 6 5 4, 5 6 KW>*i 

3\ 5 8, 60 V-^ig^> 6 4 ; 7 2 -f > 
*-7Vi>*/l/*-W^>*> 66; 74 *1©* 
b y 6 8 ; 7 6 82©* b 'J 

104 . »l©tta^by»^»»x 1 0 6 S2© 

«a^by *m ii4 ^3©v-f^D^b 
y * 7m$&, lis 83 ©«a^ b y * 
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